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I X W one„. in said hollow interior having a. leas, a firs, lead passing tough 
'toM* >h= P-ure vesse,, said plug encapsulating said component lead and 
sealing sai8"op£ning. 

\ 4 An improved pressure vessel comprising: 
\ a tubular casing having an internal cavity with a circular cross section and an 
openL in at leas, one end permitting access to said internal cavtty; 

plug region adjacent said opening with a plug therein, the plug regton betng 
neckedWwn A h *e internal cavity circular cross section; the interna, cavity hav.ng 
a hollovAegfcn adjacent the plug region and, 

alLnen, in the hollow interior having a, least a first lead passmg through said 
plug ,„ exiK^sel, said plug encapsulating said componen, lead and sealing 
said opening) 



TV THF DRAWINGS . 

A Letter to Official Draftsperson is enclosed with three sheets of drawings havmg 
changes marked in red for which permission is sought. 

IN THF. SPECIFICATION . 
please rep lace the paragraph beginning on page ,, line 12, with ,he fo,low,ng 

rewritten paragraph : — - " " 7^ MC 

pTS^ST^yl^g^ -anographic research under cond.no s 

of high hydros<a,ic pressure W ical,y employ O-ring seals. Such sea,s are conventtonally 
■piston" type or "compression- type seal, Such vessels have been employed to reach 
ocean depths such as the Mariana's Trench which is 36,000 fee, deep. A, such depth 
pressures of .8,000 psi must be accommodated. The design of the subject pressure vesse 
Quired fta, the pressure vesse, withstand pressures in an oi, we,, dn„ ho,e of WOO pa 
bu , with the added firemen, of temperatures tha, reached 200 degrees centre. T 
package was required to protect an optical component at these temperatures. ,ber op„c 
Ids from ,he component had ,o be protected and permitted to extend .hrough opemngs 
in the package. 
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Please replace the paragraph beginning on page 2, line 30, with the following 

rewritten paragraph. 



T _ nnl HS^ of an interferometer 2 such as a Mach Zhender 



interferometer, such as might be used in a hydrophone or sonar array for the de.ect.on of 
acoustical information. Such sensors are among the most sensitive known. F.gure 
shows the interferometer connected bemeen a pair of optica, couplers 4, 6 as a segment 
of a hydrophone array. Figure 3 shows the segment of the array positioned wtttan a 
flexible tube or hose 8. The tube 8 would typically house many other segments (not 
shown, and might also carry a number of interconnecting optica, fibers, e.ecmca. 
conductors, optical components such as optical am plifiers. 

Please replace the paragraph beginning on page 3, line 7, with the following 

rewritten paragraph. - — •-- 

ffieTioseTS ght be deployedl n^SMe for oil that is potentially thousands of 

feet in lengUt or toweJ behind a ship or deployed as a stationary array on the bottom of a 
sector of the ocean. In each such application, the optical and electronic components 
within the hose must be protected from extremes of hydrostatic or hydraulic pressures 
and in the case of down hole applications, from high temperatures approachmg 2W 
degree centigrade. _ . 



Please replace the paragraph beginning on page 3, line 13, with the following 

rewritten paragraph. _ , 

Figure 4 is an eiev ao^vieVonneTre^re vessel 10. The invent.on MpTOVtd 

Pressure Vessel" of Figure 4 and its alternative embodiments in the figures subsequent to 

Figure 4 are for a pressure vessel capable of withstanding elevated hydrostatic pressures, 

and elevated temperature. The pressure vessel 10 provides a protected envelope for a 

variety of components such as fiber optic components including items such as optical 

couplers, wavelength dependent multiplexers, multi-fimction integrated opttca. 

components, interferometers such as Mach-Zhender and Michelson types, opnc* 

sources, optical amplifiers and electronic components for signal conditionmg and 

acquisition as the application might require. In such applications, the components are 

kept at atmospheric pressure. The leads, electrical or optical are sealed in a plug at the 



ends of .he vessel, .n down-hole applications, the hose or tube . of Figure 3 has an mstd 
diameter that imposes a budge, on ft, outside dieter of any pressure vesse,s used 
exponents within its interior. A typica! maximum diameter for a pressure vesse, m.ght 
b eslightly less than 0.2 inches for a dow n hole appheanon. 

Please replace the paragraph beginning on page 3, line 27, with the following 

re written paragraph. " 7 in h " a 77" 

Fiber optic leads or pigtails llaand llbexi.cap OTlSiSSS^O^ 

tubular casing .4, typically fabricated from stee! that is capable of withs.and.ng extreme 
hydrostatic pressures. 

T^aTftT^ph beginning on page 3, line 30, with the following 

rewritten paragraph. . . 

i^T Jul Si^fTSsT^bodtaen, of the pressure vessel 10 take 

on section line A - A of Figure 4. Figure 5 shows tha, tubular casing .4 has an mterna 
cavity ,6 and with an opening ,8 in a. least one end. The length of the mterna. cav,.y 16 
shown by a bracket 16 below the internal cavity In the embodiment of Ftgure 5, ft. 
opening 18 is a, the left end of fte tubular casing .4. The opening 18 ~" » 

1 ila, cavi.y ,6. The inte™, cavity ,6 has a hollow interior^ byb^« 
2 „, and a plug region, having a position and length identified by bracket 2X The p, g 
region is near ft, opening .8. A plug 24 is shown filing the plug reg,on 22. Block 26 
Resents an electrical or optica, component in the ho,,ow interior 20. The componen 20 
has a. leas, a firs, lead 28a, 28b passing through said plug to exit the pressure vessel as 
leads 1 , a „b The plug 24 is shown encapsulating, .he component leads 28a, 28b as they 
pass,,*ough.heplugre*on^ 



Please replace the paragraph beginning on page 4, line 11, with the following 

rewritten paragraph — . ; : ; f , 

^^-^7^^24* cas, within the plug reg.on 22 of 

tnbular casing 14 of a hard incompressible materia, such as a loaded eooxy res,n or a 
ceramic adhesive. The plug 24 is circular in cross section because the tubular casmg 14 
is circular in cross section. It should be understood, that circular cross section tubmg has 



- advantage over other form factors a. high pressure; however, if pressure and size 
fi.jZZL*. - -rs couid he used such as rectangular or tnangular 
r, auf depending on the application and the re*ure™nts_ 



^^^^^ng on page 4, line 22, with the foliowing 

cavitv wl, region 22 in which at leas, a portion of the plug region 22 has a necked 
I £5£« by bracket 32 as having a cross section diminishing in — 

a first en.arged region 33 a.ong a first portion of the plug regton 22. The p,ug regton 

22 . The necked down region 32 is foUowed h y the hoUow mtenor tdenf Mb,*-- 
20 The .Unction of the necked down region is to drive the matena, of the pug £ 
compression as the externa, hydrostatic pressure on the vessel mcreases The 
Illng porfion or necked down region prevents the p.ug = ,n.o * 
hoiiow interior 20. Shou.der 34 in Figure 6 provide, a snrnlar fimoon. In 

. match for the diameter of the ho.low interior 20 circular cross secon. The ,rregu,ar 
surface region 30 is shown positioned with tathe first enlarged regton 33. 



^^T^e^g on page 5, line 3, with the foUowing 

~ < 7 and 9 - 10 the lead exiting the 

i„-Scro7*rembodiments, of Ftgures 5 - 7 and 9 10, me 

opening is a, least a first optica, fiher having an optica, core covered by opnca 1c addmg. 
riding is covered by a protect p.as,ic jacket. The jacket over the Cad mg 

tt L to r move the jacket over the desired portion using chem.ca, or mechan... 

lid, The iacke, is removed from a portion of the ,ead afier the ,^ leave, *e 

component. The portion of the jacket to be removed begins a, 

conies through a portion passing through the p.ug 24 to a po,n, ,us, 

surface of the p.ug identified by eUipse 38. The jacket is removed to p«nu the plug 



Please replace ,he paragraph beginning on page 5, line 12, with ^following 

rewritten paragraph^ " ~~ " 

ThTcIp^Iformed from a polymer material to cover and extend beyond the 
externa, surface of the plug 24 thereby forming a fluid barrier over the surface of the plug 
24 Liquid Viton, a fluorocarbon elastomer, a n-bber-lte material, .ha, holds at h,gh 
temperature, is applied to the top or exposed surface of the ceramic adhesive to form cap 

12. ~ 

pl^pla^^^h'beginning on page 5, line 17, with the following 

rewritten paragraph. ~" . . 

^T^— Te^n^of the pressure vessel 10 having wo openmgs m the 

tubular casing .4. The openings a, the left and right ends permit access to the hoUow 
interior 20, the extent of which is identified by bracket 20 in Figure 9, a sectional v,ew 
tak en on line B - B of Figure 8. The internal cavity 16 has a hollow interior tdenffied by 
bracket 20. 



P,ease replace the paragraph beginning on page 5, line 22, with the following 

rewritten paragraph. . — ' ~" " _ . 

l-^^TTrl^nd cylindrical plug 46, 48 more clearly .denttfied 

h Figures 10a and Ua respectively. The firs, and second plugs are force ft via firs, and 
second plug region or interna. cavi,y openings 18a and .8b in,o firs, and second plug 
regions identified in Figure 9 by brackets 40 and 42 in ,he «ubu.ar casmg M. A 
component 26 is shown in ,he ho.low interior 20. The component has a, least a firs, and 

or a second lead 28a, 28b. 



1 _ EsrTf ^^^ 5, line 27, with the following 

rewritten paragraph 



in pmagiayn. . « . — r- 

iS^^^fafctal surface 50, 52, the espeaive outer cyhndnc*. 
surface 50, 52 of each plug is force fit via the plug region opening 18a, 18b of the 
cyHndrica. casing .4 into respective firs, and second plug regions 40, 42. . As shown ,n 

Figures 10. and , .a, each p,u g 46, 48 has a .hrough-ho.e 56, 58 that receives and pa.se* 
a, .east .he component first and or second lead 28a, 28b to a position outs.de of the 



„ pressure vessel .0. Each plug a.so has a firs, O-Ring 44a, 44h .0 create a sea, be^een 
fIL inner wa., of the «ubu,ar casing .4 and the respective cy.indnca. p.ug outer 
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cylindrical surface 50, 52. 

T^^^aph beginning on page 6, iine 15, with the fo.lowing 

rewritten paragraph^ — . — . 

l^^^Tof Fibres 9 - 12, the throughTho.es 56, 58 ,n the firs, and 

second cylindrical piugs 46, 48 have an inner surface. A portion of each inner surface 
identified hy dash iines in Figures 9, 10. and Ha is formed to have an •rregu.ar 
roughened surface region for improved bonding with the ceramic adhestve plug. The 
irregular surface of the through-hole is a fi.nc.iona! equivalent to the .rregular surface 
region 30 in Figure 5 under bracket 30. 
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pl^e^hT^graph beginning on pa ge 7, line 3, with .he following 

rewritten paragraplr____. — " - 

-iS^^fiber is also necessary .o protect .he component from 

strain tha, results from the thermal expansion of .he stee. Utbular casing 14 over a 
temperate rise .o 200 degree, C. The leng* of .he fiber strain relief on .he ngh, and left 
sidl of component 26. are basically the same. It is important tha. .he stram rehefs are 
sufficiency complian, so that as .he .empera,ure changes and .he s.ee. expands or as 

nre^ureforce sconttacrion, the fiber is no. tor ^utoffte ^mpone"., ._. 

P,ease replace the paragraph beginning on page 7, line 9, with the following 

rewritten paragraph. _ — —7 7 

^-^h7ws plug 62 using a second O-ring 64. The plug 62 extends beyond 

the ends of the tubular casing 14 and is increased in diameter to form a cap hp tha. . 

driven against the edge of the tubular casing with increasing pressure. 



P,ease replace the paragraph beginning on page 7, line 12, with .he following 

rewritten paragraph. , . — - ~— - 

^^^n^^^^^i 68 over .he end of .he hp and th. 

tubular casing .0 improve .he sea. of .he join, formed a. .he interface of the lip and ,he 

end of the tubular casing, with increasing pressures. 



Please replace the paragraph beginning on page 7, line 29, with the following 



rewritten paragraph 



ThThTvention high-pressure vesseTlslrTrir^ the needs of the od 
industries for a sensor that will withstand 10,000 psi and a temperature up to 200 degrees. 
No coupler produced before can meet the requirements imposed by the down-hole 
drilling application. Slight movement of the fibers does not change the performance of 
the coupler. Temperature change does change the performance of the coupler. The gases 
and chemicals in the hole can destroy the coupler. This package protects the coupler 
from those materials. 




Please replace the paragraph beginning on page 8, line 4, with the following 



rewritten paragraph. _______ 

Tl^s^e^^ is typically placed in a liquid filled hose such as 

the hose 8 depicted in Figure 3. The hose is filled with a material similar to transformer 
oil The hose is armored and sealed. The oil filling the hose prevents it from collapsing. 
The region in the hose in which the component is positioned has a hydrostatic pressure 
roughly equivalent to that of the region outside of the hose. The couplers are used with 
sound sensors such as Mach-Zehnder or Michelson interferometers that are outside of the 
package, however, if protection for these components is required in alternate 
application, the invention package can be adapted to accommodate the requirement of the 
larger component. Four couplers are typically used with each interferometer. Two are 
used with the sensor and two more with the telemetry. When an array of sensors are 

used, two couplers are used with each sensor_________ 

Please replace the paragraph beginning on page 8, line 18, with the following 
rewritten paragraph 



Referring again to Figure 12, if the strain relief 70 is coiled, the radius of the bend 
must be large enough to prevent evanescent light from escaping through the cladding. A 
hose used in a test of the subject pressure vessel 10 had a one-inch inside diameter. The 
outside diameter of the pressure vessel was limited to 3/16 inches. The vessel length was 
limited to 2 1/8 inches. The inside diameter of the body was 0.118 inches. The wall 
thickness was 0.035 inches. The steel used was 4130. It proved to have the strength 



